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Abstract
Introduction—Neighborhood environments may play a role in the rising prevalence of obesity 
among older adults. However, research on built environmental correlates of obesity in this age 
group is limited. The current study aimed to explore associations of Walk Score, a validated 
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measure of neighborhood walkability, with BMI and waist circumference in a large, diverse 
sample of older women.
Methods—This study linked cross-sectional data on 6,526 older postmenopausal women from 
the Women’s Health Initiative Long Life Study (2012–2013) to Walk Scores for each participant’s 
address (collected in 2012). Linear and logistic regression models were used to estimate 
associations of BMI and waist circumference with continuous and categorical Walk Score 
measures. Secondary analyses examined whether these relationships could be explained by 
walking expenditure or total physical activity. All analyses were conducted in 2015.
Results—Higher Walk Score was not associated with BMI or overall obesity after adjustment for 
sociodemographic, medical, and lifestyle factors. However, participants in highly walkable areas 
had significantly lower odds of abdominal obesity (waist circumference >88 cm) as compared with 
those in less walkable locations. Observed associations between walkability and adiposity were 
partly explained by walking expenditure.
Conclusions—Findings suggest that neighborhood walkability is linked to abdominal adiposity, 
as measured by waist circumference, among older women and provide support for future 
longitudinal research on associations between Walk Score and adiposity in this population.
Introduction
Recent U.S. estimates suggest that approximately 71.6% of older adults, defined as people 
aged 60 years and older, are overweight or obese, and these proportions are continuing to 
rise.1 Older women also experience a disproportionately high prevalence of abdominal 
obesity, defined as a waist circumference >88 cm, as compared with other age or gender 
groups.2 Obesity, particularly abdominal adiposity, may further exacerbate age-related 
functional decline and the development of chronic illnesses commonly associated with 
aging.3 Coupled with the rapidly aging population,4 these obesity trends will have 
significant impacts on the healthcare system and older adults’ overall quality of life.
An ecologic perspective suggests that neighborhood environments can contribute to obesity 
by impacting health-related behaviors such as walking and other forms of physical activity.6 
This is of particular relevance for older adults who tend to remain in the same communities 
as they age.7 As such, there has been growing interest in built environment features that 
influence the walkability of a neighborhood, including street connectivity and residential 
density.8 Walking is the most accessible form of physical activity for older adults; several 
studies have documented associations between neighborhood walkability and physical 
activity or walking patterns in this age group.9–14 Expanding opportunities for walking and 
physical activity can help older adults achieve or maintain a healthy weight and slow age-
related functional decline. Thus, manipulating the built environment to support walking may 
help improve health outcomes and support older adults aging in place.
Previous research has shown associations between built environmental features and weight 
outcomes in younger adults.15–19 However, research with elderly populations has yielded 
mixed results.7,8,10,20–25 Most of these studies have concentrated on single cities or states, 
and have used GIS-based built environment attributes to define walkability, such as land use 
mix, street connectivity, or residential density. GIS-based approaches may have limited 
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comparability due to a lack of standardized methodology for deriving built environment 
measures.26,27 The cost, time, and expertise required to obtain and process GIS data are 
additional challenges that limit the use of this approach by public health practitioners and 
researchers alike.26,27
Walk Score28 is an open-source measure of neighborhood walkability that is known for its 
accessibility and continually updated data. For a given location, Walk Score combines 
information on distance to nearby amenities, intersection density, and block length to assign 
a walkability score ranging from 0 to 100. Unlike traditional GIS-based measures, which 
require extensive time and resources to produce walkability data, Walk Scores can be easily 
obtained for geocoded addresses through a publicly available website.29 Accumulating 
evidence indicates that Walk Score provides a valid measure of built environment features 
and has good generalizability across a variety of populations and geographic regions.28 
Previous studies using Walk Score have primarily examined the relationship between 
neighborhood walkability and physical activity.26,30,31 To the authors’ knowledge, only one 
study has examined obesity as an outcome, in a sample of both middle-aged and older 
adults, and found that moving to a more walkable area was associated with a decrease in 
BMI.25 However, these findings have limited generalizability to elderly populations owing to 
the relatively small and mixed-aged sample size.
To fill these gaps in the existing literature, the current study used cross-sectional data from a 
large, diverse sample of older women in the Women’s Health Initiative (WHI) cohort to 
examine associations of neighborhood walkability, as measured by Walk Score, with BMI 
and waist circumference, respectively. A secondary analysis examined whether walking 
expenditure or total physical activity could account for the relationship between walkability 
and adiposity.
Methods
Study Population
The sample consisted of participants from the WHI Long Life Study (LLS), an ongoing 
prospective study of postmenopausal women aged 63–99 years. The LLS enrolled a subset 
of women from the WHI 2010–2015 Extension Study Medical Records Cohort, which 
includes all former participants of the WHI hormone trials and all African American and 
Hispanic women. Eligibility and recruitment details of the main WHI and Extension Studies 
have been previously published.32 Briefly, women aged ≥63 years from the Medical Records 
Cohort with available genetic and cardiovascular disease biomarker data were invited to 
participate in an at-home clinical assessment. Women were excluded if they resided in an 
institution or were unable or unwilling to provide informed consent. Of the 14,081 women 
eligible for the LLS, 7,875 successfully completed the at-home visit between March 2012 
and May 2013. Visits included a blood draw, physical measurements, and an assessment of 
physical functional status. All participants provided written informed consent and the study 
protocol was approved by the IRB at the Fred Hutchinson Cancer Research Center.
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Measures
Street Smart (SS) Walk Score28 measures the walkability of a given geographic location 
based on its distance to nearby amenities within five core categories: education (e.g., 
schools), retail (e.g., clothing stores), food (e.g., restaurants), recreation (e.g., parks), and 
entertainment (e.g., movie theaters). SS Walk Score values are assigned using publicly 
available data from sources such as Google, Education.com, Open Street Map, and the U.S. 
Census.29
A distance decay function is used to award points to amenities in each category, with 
destinations within a 0.25-mile radius of the origin receiving maximum points and those 
outside a 1.5-mile radius receiving no points.29 Categories are weighted to reflect 
destinations associated with more walking trips and points for each category are summed 
and normalized to create a score from 0 to 100. Scores are adjusted for street network 
characteristics, such as block length and intersection density, which facilitate walking by 
increasing the availability of alternative routes.28 Lower scores indicate locations that are 
more car-dependent, whereas higher scores indicate those that are more walkable.
Unlike the traditional Walk Score measure, which uses straight-line distances to amenities, 
SS Walk Score uses street network buffers to estimate the shortest walking route between 
destinations. The latter measure allows multiple amenities within each category to contribute 
the overall score, providing a more accurate representation of available choices.26
Updated address information was collected for all LLS participants in 2012. To assign SS 
Walk Scores, addresses were entered as geographic coordinates and an application 
programming interface was used to query the Walk Score database through URL calls.29 The 
Walk Score application programming interface eliminates the need for a website interface, 
which is especially useful with large data sets.24 To maintain confidentiality of participant 
addresses, Walk Score values were assigned within the WHI Clinical Coordinating Center 
and provided to the study team.
The team used SS Walk Scores to classify participants into one of five pre-determined 
walkability categories28: “very car-dependent” (almost all errands require a car, 0–24), “car-
dependent” (few amenities within walking distance, 25–49), “somewhat walkable” (some 
amenities within walking distance, 50–69), “very walkable” (most errands can be 
accomplished on foot, 70–89), and “walker’s paradise” (daily errands do not require a car, 
90–100).
Anthropometric measurements were made by trained examiners during the LLS in-home 
visit using standardized methods. BMI was calculated by dividing measured weight in kg by 
measured height in m2. Participants were classified into the following BMI categories based 
on NIH standards5: underweight (<18 kg/m2), normal weight (18.0–24.9 kg/m2), overweight 
(25.0–29.9 kg/m2), and obese (≥30 kg/m2). Waist circumference in cm was measured at the 
umbilicus. Abdominal obesity was defined as a waist circumference >88 cm.5
Walking expenditure and total physical activity were assessed using the WHI physical 
activity questionnaire, which has demonstrated good validity and reliability in this 
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population.33,34 Participants were asked to record the weekly frequency, duration, and 
intensity of walking outside the home (≥10 minutes) and other recreational activities. 
Walking expenditure was estimated in MET hours per week using the following equation: 
(Frequency of walking episodes [≥10 minutes] per week × Minutes per episode × MET level 
[kcal/kg*hour]) / (60 minutes/hour).33 MET levels were assigned according to participants’ 
usual walking speed (four levels, 2–5 mph).33 Total physical activity was defined as the 
amount of time (in minutes) spent doing any form of recreational physical activity per week.
Information on demographic, medical, and lifestyle factors was obtained through 
standardized, self-report questionnaires. Sociodemographic factors included age at LLS 
visit, race/ethnicity (Hispanic, non-Hispanic white, or non-Hispanic black), educational 
attainment, annual family income, and marital status. Medical and lifestyle factors known to 
be associated with body weight in this cohort included self-rated health (4-point scale of 
fair/poor to excellent), current smoking status, treated diabetes, treated hypertension, and 
physical function.35-37 Physical functioning was assessed using the well-validated RAND 
36-item Short-Form Health Survey.38 The ten-item physical function scale reflects the extent 
to which current health limits the performance of activities ranging from running to bathing. 
Scale scores vary from 0 to 100 with higher scores reflecting improved physical function.
Statistical Analysis
Analyses were conducted in 2015 using SAS, version 9.4. Participant characteristics were 
characterized by Walk Score category using means (SDs) for continuous variables, and 
frequencies (%) for categorical variables. ANOVA or chi-square tests were used to compare 
demographic characteristics and outcome measures across the five Walk Score categories.
Generalized linear regression models were used to estimate associations between BMI or 
waist circumference and SS Walk Score (continuous and categorical). Multinomial logistic 
regression models were used to determine ORs of overweight or obesity, relative to normal 
weight, associated with continuous or categorical SS Walk Score. Similar models were used 
to estimate ORs of abdominal obesity (waist circumference >88 cm) associated with SS 
WalkScore. Continuous SS Walk Score values were rescaled in 10-point increments, to 
provide meaningful estimates of association between walkability scores and measures of 
adiposity.
A two-stage process was used to investigate whether associations between neighborhood 
walkability and adiposity could be explained by total physical activity or walking 
behavior.39 First, associations between each variable and SS Walk Score were examined 
using generalized linear regression models. Second, final multivariate linear or logistic 
regression models were run to include walking expenditure or total physical activity.
All models were adjusted for age at LLS visit, race/ethnicity, educational attainment, annual 
family income, marital status, self-rated health, current smoking status, treated diabetes, 
treated hypertension, and physical function. Covariates were selected a priori based on 
previous analyses of walkability and BMI9,20–24 and existing literature on known risk factors 
for excess weight in this population.33–35
Sriram et al. Page 5
Am J Prev Med. Author manuscript; available in PMC 2017 November 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Results
The WHI LLS participants whose addresses could not be geocoded (n=10), those with 
incomplete anthropometric data (n=117), and those missing covariate data (n=1,222) were 
excluded from the analysis, resulting in an analytic sample of 6,526 older women. Women 
who were excluded were more likely to have lower educational attainment, lower income, 
lower physical function, and be non-Hispanic black. These women were also less likely to 
be married or living with a partner; however, no differences in age, self-reported health 
status, or other health indicators were observed (Appendix Table 1). Included participants 
ranged from age 63 to 97 years at the time of LLS visit, with an overall mean age of 78.7 
(SD=6.8) years. The age distribution of participants differed significantly across SS Walk 
Score categories (p<0.001) (Table 1). Participants living in the most walkable areas 
(“walker’s paradise”) reported the highest average walking expenditures and total physical 
activity levels (p<0.001 for all).
Non-Hispanic whites, married individuals, and high-income earners (≥$75,000) were more 
likely to reside in less walkable areas (“very car-dependent” and “car-dependent”) (p<0.001 
for all). Residents of the most walkable locations reported the highest educational attainment 
and were more likely to report excellent health (p<0.01 for all). Individuals with treated 
diabetes were disproportionately located in highly walkable areas, whereas those with lower 
physical function were more likely to reside in “somewhat walkable” areas (p<0.05 for all). 
No differences in smoking status or treated hypertension were observed across categories of 
SS Walk Score (Table 1).
Tables 2 and 3 show the associations of walkability with BMI and waist circumference, 
respectively. There were no significant differences in average BMI or waist circumference 
across measures of SS Walk Score, after adjusting for sociodemographic, medical history, 
and lifestyle factors (Model 2, Tables 2 and 3). Every 10-point increase in SS Walk Score 
was associated with slightly lower odds of being overweight (OR=0.98, 95% CI=0.95, 1.00), 
but not with overall obesity (Model 2, Table 2). However, the odds of abdominal obesity 
were 28% lower among residents of the most walkable locations as compared with those 
living in “very car-dependent” areas (OR=0.72, 95% CI=0.53, 0.99) (Model 2, Table 3).
Secondary analyses showed significant associations of walking expenditure with both 
continuous and categorical measures of SS Walk Score (Appendix Table 2). Accounting for 
walking expenditure attenuated all associations between walkability and adiposity (Model 3, 
Tables 2 and 3). Living in a highly walkable area (“walker’s paradise”) was no longer 
associated with lower odds of overweight or abdominal obesity.
Although total physical activity was not associated with continuous SS Walk Score, women 
in “walker’s paradise” areas reported significantly higher levels of total physical activity 
compared with those living in “very car-dependent” areas (Appendix Table 2). In contrast to 
walking expenditure, total physical activity did not explain all associations between SS Walk 
Score and adiposity (Model 4, Tables 2 and 3).
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Discussion
Higher neighborhood walkability, as measured by SS Walk Score, was not associated with 
average BMI or overall obesity in a large, diverse cohort of older U.S. postmenopausal 
women. However, residents of highly walkable locations were less likely to be abdominally 
obese than individuals living in less walkable areas, and this association was partially 
explained by walking expenditure.
The lack of association between SS Walk Score and BMI is consistent with results from a 
prospective study in older adults in which neighborhood walkability did not explain changes 
in adiposity, as measured by BMI.22 However, results from other cross-sectional studies 
have been mixed.7,8,10,20,21,23,24 For example, one study in King County, Washington, found 
that BMI was not significantly lower among older adults in highly walkable 
neighborhoods.20 By contrast, data from the Senior Neighborhood Quality of Life Study 
showed that residents of more walkable neighborhoods had lower self-reported BMIs than 
individuals living in less walkable areas.10 Possible explanations for this discrepancy include 
the higher mean age of the present sample (78.6 years), potential lack of comparability 
between self-reported and measured BMI,40 neighborhood socioeconomic differences, or 
self-selection effects. The concept of “self-selection” suggests that individuals either choose 
or are limited to an area based on lifestyle preferences and personal circumstances.45 Active 
women may choose to move to more walkable areas as they age, whereas less active or 
functionally impaired older women may be limited to less walkable locations.
The observed association between abdominal adiposity and neighborhood walkability is 
supported by research highlighting the better predictive ability of waist circumference in 
older populations.41 Although adults tend to deposit more visceral fat as they age, these 
increases are accompanied by a progressive decline in fat-free mass leading to an overall 
reduction in body weight. Owing to age-related changes in body composition, BMI tends to 
underestimate fatness in older individuals.42 Given that waist circumference is a more 
accurate indicator of adiposity in older age groups, this measure may be more sensitive to 
the effects neighborhood walkability than BMI.
Adjustments for walking expenditure and total physical activity were found to attenuate 
observed associations between neighborhood walkability and adiposity. The stronger degree 
of attenuation by walking expenditure provides validation for the SS Walk Score construct, 
which was designed to measure walkability to nearby destinations. As total physical activity 
encompasses all forms of physical activity, weaker associations between this measure and 
walkability were expected. This is consistent with several studies in older adults that found 
no relationship of walkability with total physical activity.9,10 The present preliminary 
findings suggest that walking expenditure may partly explain the walkability–adiposity 
relationship; however, more robust mediational analyses are needed. Research in younger 
adults has identified self-reported transport walking as a partial mediator of this 
association,43 providing support for continued research among elderly populations.
Strengths of this study include the large sample size, inclusion of women from diverse racial 
and ethnic backgrounds, and measurement of anthropometric data (BMI and waist 
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circumference) by trained research personnel. Additionally, SS Walk Score was used to 
provide an objective, composite assessment of neighborhood walkability that combines 
access to destinations with street connectivity and density.24 Previous research has shown 
that composite measures of the built environment are more reflective of walkability than 
individual measures of land use, population density, or street networks.44
Limitations
The cross-sectional design of this study prevents any inference of a causal relationship 
between adiposity and walkability. Although highly walkable areas may improve health 
outcomes by increasing opportunities for physical activity, these effects may also be a result 
of neighborhood self-selection. Thus, highly active older women may opt to reside in more 
walkable areas, whereas those who are less active may choose or be limited to living in less 
walkable locations. Though longitudinal studies can address this issue of selection bias, 
cross-sectional studies that control for residential self-selection are also recommended. 
Other limitations include a lack of available data on transportation use or driving history. 
Access to and utilization of motorized transport may influence the relationship with 
neighborhood walkability and deserves further consideration. Although Walk Score offers 
multiple advantages, it excludes several important factors that may influence the walkability 
of a neighborhood. These include the presence of sidewalks, crime levels (a proxy for 
neighborhood safety), area topography, and weather conditions. Lastly, the analysis was 
restricted to a specific sample of older women, which limits generalizability to women with 
different sociodemographic characteristics and elderly men.
Conclusions
Using a publicly accessible, well-validated measure of walkability, this study identified 
inverse associations with abdominal adiposity, as measured by waist circumference, among 
older postmenopausal women. These findings support ongoing research on built 
environment correlates of adiposity in older populations. Future studies examining 
longitudinal associations and mediational pathways between walkability and adiposity will 
help inform community planning strategies to promote active living and healthy aging.
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Table 1
Descriptive Characteristics of Women’s Health Initiative Long Life Study Participants by Street Smart Walk 
Score Categorya
Characteristic Overall
(N=6,526)
Very car-
dependent
(N=2,550)
Car-dependent
(n=1,799)
Somewhat
walkable
(n=1,274)
Very walkable
(n=708)
Walker’s
paradise
(n=195)
p-value
Age
  Younger than
  70
801 (12.3) 316 (12.4) 219 (12.2) 165 (13.0) 74 (10.4) 27 (13.8) <0.001
  70 to 74 1,083 (16.6) 439 (17.2) 254 (14.1) 221 (17.4) 129 (18.2) 40 (20.5)
  75 to 79 1,222 (18.8) 453 (17.8) 337 (18.7) 236 (18.5) 151 (21.3) 45 (23.1)
  80 to 84 1,802 (27.6) 745 (29.2) 521 (29.0) 318 (25.0) 170 (24.0) 48 (24.6)
  85 to 89 1,264 (19.4) 477 (18.7) 366 (20.3) 263 (20.6) 140 (19.8) 18 (9.2)
  90 or older 354 (5.4) 120 (4.7) 102 (5.7) 71 (5.6) 44 (6.2) 17 (8.7)
Race/ethnicity <0.001
  Non-
  Hispanic
  white
3,334 (51.1) 1,534 (60.2) 926 (51.5) 573 (45.0) 242 (34.2) 59 (30.3)
  Non-
  Hispanic
  black
2,094 (32.1) 673 (26.4) 530 (29.5) 459 (36.0) 346 (48.9) 86 (44.1)
  Hispanic 1,098 (16.8) 343 (13.4) 343 (19.1) 242 (19.0) 120 (17.0) 50 (25.6)
Income <0.001
  <$20,000 998 (15.3) 327 (12.8) 279 (15.5) 227 (17.8) 127 (17.9) 38 (19.5)
  $20,000-
  $34,999
1,683 (25.8) 626 (24.6) 490 (27.2) 350 (27.5) 174 (24.6) 43 (22.0)
  $35,000-
  $49,999
1,421 (21.8) 555 (21.8) 406 (22.6) 269 (21.1) 159 (22.5) 32 (16.4)
  $50,000-
  $74,999
1,304 (20.0) 525 (20.6) 361 (20.1) 224 (17.6) 145 (20.5) 49 (25.1)
  >$75,000 1,120 (17.2) 517 (20.3) 263 (14.6) 204 (16.0) 103 (14.6) 33 (16.9)
Education <0.001
  Less than
  high school
302 (4.6) 83 (3.2) 99 (5.5) 65 (5.1) 46 (6.5) 9 (4.6)
  High school
  diploma
1,072 (16.4) 437 (17.1) 300 (16.7) 217 (17.0) 96 (13.6) 22 (11.3)
  Some college
  or associate’s
  degree
2,493 (38.2) 967 (37.9) 689 (38.3) 520 (40.8) 260 (36.7) 57 (29.2)
  College
  degree or
  higher
2,659 (40.7) 1,063 (41.7) 711 (39.5) 472 (37.0) 306 (43.2) 107 (54.9)
Married/common-law <0.001
  Yes 3,840 (58.8) 1,722 (67.5) 1,064 (59.1) 663 (52.0) 321 (45.3) 70 (35.9)
  No 2,686 (41.2) 828 (32.5) 735 (40.9) 611 (48.0) 387 (54.7) 125 (64.1)
Self-rated health status
  Excellent 597 (9.2) 228 (8.9) 184 (10.2) 104 (8.2) 59 (8.3) 22 (11.3) <0.01
  Very good 2,610 (40.0) 1,082 (42.4) 697 (38.7) 474 (37.2) 287 (40.5) 70 (35.9)
  Good 2,624 (40.2) 1,006 (39.4) 726 (40.4) 531 (41.7) 282 (39.8) 79 (40.5)
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Characteristic Overall
(N=6,526)
Very car-
dependent
(N=2,550)
Car-dependent
(n=1,799)
Somewhat
walkable
(n=1,274)
Very walkable
(n=708)
Walker’s
paradise
(n=195)
p-value
  Fair/poor 695 (10.6) 234 (9.2) 192 (10.7) 165 (13.0) 80 (11.3) 24 (12.3)
Smoking status
  Non-smoker 6,333 (97.0) 2,485 (97.5) 1,743 (96.9) 1,228 (96.4) 688 (97.2) 189 (96.9) 0.47
  Current
  smoker
193 (3.0) 65 (2.6) 56 (3.1) 46 (3.6) 20 (2.8) 6 (3.1)
Treated diabetes 0.0031
  No 6,207 (95.1) 2,442 (95.8) 1,696 (94.3) 1,210 (95.0) 683 (96.5) 176 (90.3)
  Yes 319 (4.9) 108 (4.2) 103 (5.7) 64 (5.0) 25 (3.5) 19 (9.7)
Treated hypertension 0.10
  No 6,118 (93.8) 2,371 (93.0) 1,692 (94.0) 1,202 (94.4) 664 (93.8) 189 (96.9)
  Yes 408 (6.2) 179 (7.0) 107 (6.0) 72 (5.6) 44 (6.2) 6 (3.1)
Physical function 66.6 (26.3) 67.5 (25.6) 66.6 (26.7) 64.5 (27.1) 67.6 (27.0) 67.2 (26.0) 0.018
Total physical
activity
(min/week)
152.5 (168.1) 154.9 (173.7) 152.4 (166.6) 139.4 (155.4) 153.0 (161.2) 203.8 (202.4) <0.001
Walking
expenditure
(MET-
hours/week)
3.7 (5.5) 3.6 (5.4) 3.6 (5.5) 3.5 (5.4) 3.9 (5.7) 5.8 (6.7) <0.001
Note: Boldface indicates significance (p<0.05).
aCategorical data are expressed as n(%), continuous data are expressed as means (SD)
bp-value from X2 test for categorical variables and one-way ANOVA for continuous variables
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Table 2
Mean Differences in BMI and ORs of Overweight and of Obesity Among WHI Long Life Study Participants 
(N=6,526)
Mean difference in BMI (95% CI) OR of overweight (95% CI) OR of obesity (95% CI)
Model 2a Model 3b Model 4c Model
2a
Model
3b
Model
4c
Model
2a
Model
3b
Model
4c
SS Walk Score
(10 point increase)
−0.030
(−0.079,
0.019)
−0.024
(−0.073,
0.024)
−0.029
(−0.078,
0.020
0.98
(0.95,
1.00)
0.98
(0.96,
1.01)
0.98
(0.95,
1.00)
0.99
(0.96,
1.01)
0.99
(0.97,
1.02)
0.99
(0.96,
1.01)
SS Walk Score category
  Car-dependent 0.029
(−0.29,
0.35)
0.027
(−0.29,
0.34)
0.028
(−0.29,
0.35)
0.98
(0.85,
1.14)
0.098
(0.84,
1.14)
0.98
(0.84,
1.14)
1.03
(0.87,
1.22)
1.02
(0.86,
1.21)
1.02
(0.86,
1.21)
  Somewhat
  walkable
−0.24
(−0.63,
0.11)
−0.24
(−0.59,
0.12)
−0.26
(−0.61,
0.097)
0.87
(0.74,
1.04)
0.88
(0.74,
1.04)
0.87
(0.73,
1.03)
0.89
(0.74,
1.07)
0.89
(0.74,
1.08)
0.88
(0.73,
1.06)
  Very walkable −0.018
(−0.46,
0.43)
0.005
(−0.43,
0.45)
−0.022
(−0.47,
0.42)
0.89
(0.72,
1.11)
0.90
(0.73,
1.12)
0.89
(0.72,
1.10)
0.99
(0.78,
1.25)
1.003
(0.79,
1.27)
0.98
(0.78,
1.25)
  Walker’s
  paradise
−0.28
(−1.05,
0.49)
−0.11
(−0.88,
0.66)
−0.19
(−0.96,
0.58)
0.76
(0.52,
1.12)
0.81
(0.56,
1.19)
0.79
(0.54,
1.16)
0.84
(0.56,
1.26)
0.92
(0.61,
1.39)
0.88
(0.58,
1.32)
Note: Boldface indicates significance (p<0.05). Reference category for BMI is ‘normal weight’ (18.5–24.9 kg/m2); reference category for SS Walk 
Score is “very car-dependent.”
a
Model 2 adjusted for the following covariates: age at LLS visit, race/ethnicity, educational attainment, income, marital status, self-rated health, 
smoking status, treated diabetes, treated hypertension, and physical function
b
Model 3 adjusted for walking expenditure in addition to all other covariates
c
Model 4 adjusted for total minutes of physical activity per week in addition to all other covariates WHI, Women’s Health Initiative; SS, Street 
Smart
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Table 3
Mean Differences in Waist Circumference and ORs of Abdominal Obesity Among WHI Long Life Study 
Participants (N=6,526)
Mean difference in WC (95% CI) OR of abdominal obesity (95% CI)
Model 2a Model 3b Model 4c Model 2 Model 3 Model 4
SS Walk Score
(10 point
increase)
−0.11
−0.23, 0.0037
−0.10
(−0.22, 0.017)
−0.11
(0.23, 0.0063)
0.99
(0.97, 1.01)
0.99
(0.97, 1.01)
0.99
(0.97, 1.01)
SS Walk Score category
  Car-
  dependent
−0.056
(−0.82, 0.70)
−0.024
(−0.79, 0.74)
−0.022
(−0.78, 0.74)
1.041
(0.91, 1.18)
1.039
(0.91, 1.18)
1.040
(0.91, 1.18)
  Somewhat
  walkable
−0.25
(−1.10, 0.61)
−0.17
(−1.0, 0.67)
−0.23
(−1.08, 0.63)
1.029
(0.89, 1.19)
1.031
(0.89, 1.19)
1.022
(0.88, 1.18)
  Very
  walkable
−0.68
(−1.74, 0.38)
−0.54
(−1.60, 0.52)
−0.60
(−1.67, 0.46)
0.95
(0.79, 1.14)
0.96
(0.80, 1.15)
0.95
(0.79, 1.13)
  Walker’s
  paradise
−1.75
(−3.58, 0.087)
−1.46
(−3.31, 0.38)
−1.62
(−3.46, 0.23)
0.72
(0.53, 0.99)
0.77
(0.56, 1.05)
0.75
(0.54, 1.02)
Note: Boldface indicates significance (p<0.05). Reference category for SS Walk Score is “very car-dependent.”
a
Model 2 adjusted for the following covariates: age at LLS visit, race/ethnicity, educational attainment, income, marital status, self-rated health, 
smoking status, treated diabetes, treated hypertension, and physical function
b
Model 3 adjusted for walking expenditure in addition to all other covariates
c
Model 4 adjusted for total minutes of physical activity per week in addition to all other covariates WHI, Women’s Health Initiative; SS, Street 
Smart
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